Bacteriophage N3 of Haemophilus influenzae. IV. Intracellular events during infection by Haemophilus influenzae phage and transfection by its DNA.
Intracellular events following infection of competent Haemophilus influenzae cells by N3 phage or transfection by DNA from phage were examined. After infection by whole phage three forms of intracellular phage DNA were observed by sedimentation velocity analysis. These forms are probably twisted circles, open circles and linear duplexes. In transfection only about 15% of the phage DNA is efficiently taken up by the competent cells. After entry of phage DNA into wild-type cells in transfection the DNA is degraded at early times, but later some of the fragments are reassembled, resulting in molecules that sediment faster than the monomer length of phage DNA. These presumably concatamer forms are generated by recombination. In strain rec-1 the fast-sedimenting molecules do not appear and degradation of phage DNA is even more pronounced than in the wild-type cells. Since rec-1 is transfected with much lower efficiency than the wild-type our hypothesis is that both fragmentation and generation of fast-sedimenting phage DNA by recombination are required for efficient transfection. These results also show that although phage N3 codes for its own recombination system it cannot operate in the early stages of transfection and succesful transfection is entirely dependent upon the host recombination system.